Characterization of a lidless form of the molecular chaperone DnaK: deletion of the lid increases peptide on- and off-rate constants.
The C-terminal, polypeptide binding domain of the 70-kDa molecular chaperone DnaK is composed of a unique lidlike subdomain that appears to hinder steric access to the peptide binding site. We have expressed, purified, and characterized a lidless form of DnaK to test the influence of the lid on the ATPase activity, on interdomain communication, and on the kinetics of peptide binding. The principal findings are that loss of the lid creates an activated form of DnaK which is not equivalent to ATP-bound DnaK. For example, at 25 degrees C the NR peptide (NRLLLTG) dissociates from the ADP and ATP states of DnaK with observed off-rate constants of 0.001 and 4.8 s(-1), respectively. In contrast, for DnaK that lacks most of the helical lid, residues 518-638, the NR peptide dissociates with observed off-rate constants of 0.1 and 188 s(-1). These results show that the loss of the lid does not interfere with interdomain communication, that the beta-sandwich peptide binding domain can exist in two discrete conformations, and that the lid functions to increase the lifetime of a DnaK.peptide complex. We discuss several mechanisms to explain how the lid affects the lifetime of a DnaK.peptide complex.